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Homogeneous linear IgA deposits at the dermo-epidermal 
junctio n (DE]) shown by direct immunofluoresce nce arc 
characteristic o f what is termed linear IgA bullous derma-
tosis. However, it is not yet certa in that this disease consti-
tutes an entity distinct from other subepidermal blistering 
diseases, especially when IgG deposits are also present. Sixty-
one cases of subepidermal blistering disease in adults were 
therefore investigated by immunoelectro n microscopy 
(I EM), and the 16 patients observed to have homogeneous 
linear IgA deposits were compared with the 45 who had no 
IgA but had IgG and/or C,. 
In 11 of the 16 patients with IgA (four of whom also had 
IgG) , the deposits were linear and form ed a mirror image 
pattern on each side of the lamina densa from which they 
H o lllogeneous linear IgA deposits at the denno-epi-dermal junction (DEJ) arc characteristic of wh:a is termed linear IgA bullous dermatosis [1.2]. How-ever. it is stil l not known whether the fact that these deposits arc IgA, and not IgG or C)' is sufficiem lO 
individualize this disease as a speci fi c enti ty among subepidermal 
blistering diseases. This question may be especially difficult to an-
swer when both IgA and IgG deposits are prescm [3]. Sixty-one 
cases of subepidermal blistering disease were therefore investigated 
by immunoc1ectron microscopy (IEM). The 16 patients observed to 
have homogeneous linear IgA deposits were compared with the 45 
who had 110 IgA but o nl y IgG and/or C)' 
PATIENTS AND METHODS 
Patients Sixty-one patients with subepidermal auto immulle blis-
(ering diseases, who attended our hospital between January 1983 
and January 1985, were studied (parr of the data has already been 
published [4.5]). They were all morethan 14 years old. Immunoflu-
Manuscnp[ received Dceember 8. 1987; acceptcd for publicalion Apri l 19. 
1988. 
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Abbreviations: 
DE]: dermocpidenm.l junction 
IEM: IInmunodectron micro§copy 
Ig: IInmulloglobulins 
were separated by a clear space. In contrast to this monomor-
phic IEM pattern, clinical and other laboratory findings were 
very heterogeneous, making exact clinical diagnosis difficult. 
Of the remainin g fi ve patients in this group of sixteen, three 
(all with both IgA and IgG) had bullous pemphigoid, epider-
molysis bullosa acquisita, and cicatricial pemphigoid, respec-
tively, o n IEM and clinical investi gatio n. In the remaining 
two patients (one with both IgA and IgG, and one with IgA 
o nly) the deposits were located in the bmina lucida, making 
precise classification impossible. None of the 45 patients 
with isolated IgG and/or C, deposition displayed the mirror 
image pattern. We conclude that this IEM pattern may con-
stitute a specific diagnostic criterion of linear IgA dermatosis. 
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orescence revealed homogeneous linear IgA deposits at the DE] in 
16 patients. eight of whom also had IgG deposi ts (Table I). The 
remaining 45 patients had isolated IgG and/or C)' 
Direct Immunoelectron Microscopy Biopsies were obtained 
from peri bullous skin or from normal skin when patients were in 
remiss ion (nos. 2, 3. and 7). A biopsy sample from an area ofheaJrh y 
Table I. Resulrs of Direct Immunofl uorescence Examination 
for the 16 Patients with IgA Deposics 
Patienrs IgA 
I + 
2 + 
3 + 
4 + 
5 + 
6 + 
7 + 
8 + 
9 + 
10 + 
II + 
12 + 
13 + 
14 + 
15 + 
16 + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
IgG 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
IgM 
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Fig ure 1. IgA deposits (arrowhtads) in mirror image fashion on each side of 
the lamina densa (LD) in patients who had IgA deposits only (X 30,000. bar: 
1 pm). A: Patient 2; 8: Patient 2: C: P.atient 6. 
gingiva gum was also obtained from one paticm with desquamative 
gingivitis (no. 16). 
Biopsies were processed according to a previously described 
method [5}. Briefly, five O.7-mm-thick slices of skin were: obtained 
from each 6-mm punch biopsy with a specially designed hand mi-
crotome [6J . The slices were incubated with the following immun-
sera: anti-human Q and}' heavy chain goat polyclonal antibodies 
labeled with horseradish peroxidase (Biosys Laboratories) at a final 
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Figure 2. IgA deposiu (arrOWhtilds) in mirror image fashion on each side of 
the lamina densa (LD), in patients who had both IgA and [gG deposits 
(X 30,000, bar. I J.lm). A: Patient 7; B: Patient 8: C: Patient 9. Anchoring 
6brils (arrol") as the rungs of a ladder and occasional associated granular 
deposits (asterisk). 
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Table D. Rcsults of Direct Immunoelcctron Microscopy for 
the 16 Patients with IgA Deposits 
Group I 
Patients no. I - 11 
Group II 
ParientS no. 12 - 14 
Group III 
Patients no. 15 - 16 
• LL: lamma lucid... 
~ LO: lamma d('tua. 
~ sLD: slib lamina d('nsa. 
LL' 
+ 
+ 
+/-
LDb sLDe: 
++ 
+ +/-
dilurion of 0.1 mg/ml. and anti-human Cl complemcnt rabbit po-
lyclonal anribody (Dako Laboratories) at a dilution of 1/10. As 
controls, two sliccs from each patient's biopsy were, respectively, 
incubated with an unrelated hyperimmune anti-human Ii heavy 
c.hain goat polyclonal anti~y (Biosys Laboratories) at a final dilu-
n on of 0.1 mg/ml. and with Hank 's medium. As additional con-
trols, samples of skin from o ne healthy person and o ne patient with 
dermatitis herpetifonnis were incubated with antihuman 0, )1,)1., 
and Cl antisera. All the ultrathin sections were examined, without 
staining, in a Philips EM 30 t electron microscope. 
Clinical Features and Laboratory Tests Sex and age of patients 
at onset of disease, morphology of blistering lesions (size, herpeti-
form grouping, and scarring) and thei r cutaneous and mucous dis-
tribution, as well as the drugs required to control the emption, were 
recorded, For patients free of disease, this was done retrospectively. 
The nature of the inflammatory infiltrate and the possible presence 
of papillary microabcesses were explored on histologic sections. 
The presence of circulating anti-DE] autoantibodies was investi-
gated by indirect immunofluorescence on rat esophagus substrate. 
Coexisting enteropathy was assessed by clinical symptoms of mal-
absorption, and by microscopic examination of a small intestinal 
mucosa biopsy. 
RESULTS 
Direc t Immunoelectron Mjcroscopy The 16 patients with IgA 
deposits out of rhe 61 studied by lEM were divided into three groups 
acco rd ing to [he pattern of their deposits (Table 11). In group I 
(1 1/ 16 patients) deposits were observed in a linear pattern forming a 
mirror image below and above the lamina densa (Figs t and 2). 
Below it, in the uppermost dermis, deposits were distributed in a 
linear band parallel to the lamina densa but usually nOt adjacent to it. 
In the clear space defined below the lamina densa, anchoring fibrils 
Figure 3. IgA deposits (arrowhead) in the upper p:m of the lamina lucida 
(LL) in patient 13 (X 30,000. bar. 111m). 
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Figure 4. IgA deposits (arrowhtad) mostly in the laminll densa (LD) in 
patient 15 (X 30,000, bar. 1Ilm). 
looked like the rungs of a ladder (Fig 2e). Very occasionally, granu-
13.r deposits were also present (Fig 2e). Above the lamina densa, the 
deposits were localized in the upper part of the lamina lucida; they 
w~re separated from the lamina dcnsa by a clear space and displayed 
a lmcar arrangement close to the basal ce ll membranes, which they 
masked, In grollp " (3/16 patien ts), rhe IgA deposits we re strictly 
l o~alizcd ~ithin .the la.mina lucida and occupied eith~r its upper part 
(Fig 3) or ItS ennre dllckness. In group III (2/16 pat1ents). deposits 
were very thick and amorphous. They masked the lamina densa and 
the anchoring fibril zone (Fig 4). In certain patients from all three 
groups (nos. 7-10, 12, and 14 - 16), IgG coexisted with IgA. In 
these cases the localizations of bath Ig were always the same. Con-
cordant results were also obtained for skin and gum (patient 16), 
In the remaining 45 pa ti ents wi th only IgG and/or el , deposits 
were on the epidermal side of the DE] in the lamina lucida, oron the 
dermal side in the lamina densa and/ or below the lamina densa; 
nonc displayed the mirror image pattern [4]. 
In the control dermatitis herpetiformis specimen, granular IgA 
deposits were seen in the papillary dermis far away from the DE] 
(FIg SA). The lamina lucida was quite free of deposits and the basal 
cytoplasmic membrane of the keratinocytes was clearly visible (Fig 
5B), In all the other controls (i.e .• skin slices from a healthy person 
incubated with anti a, )I,/~. and Cl antibodies and twO slices from 
patients, respectively, incubated with anti-Jl antibodies and Hank's 
medium alone) , our unstained ultrathin secdo ns always displayed 
the same ultrastructural features: they were very pale, no contrasting 
deposits of diaminobenz idine were seen, and the basal keratinocyte 
plasma membrane was clearly visible (Fig 6 A-C), 
Clinical Features and Laboratory Tests In 13 of the 16 patients 
with linear IgA deposits at the DEJ (nos, 1-13), determination of 
the exact clinical diagnosis was difficu lt (Fig 7 A-C) (Table tIl). As 
shown in Table III , they had some of the features of dermatitis 
herpetiform is, but also features suggesting bullous pemphigoid, ci-
catricial pemphigoid, and epidermolysis bullosa acquisita. In con-
trast, clinical diagnosis was easy in the remaining three patients 
(nos. 14, 15, and 16), who, respectively, had the clinical and labora-
tory features of bullous pemphigoid, epidermolysis bullosa acqui-
sica, and cicatricial pemphigoid, 
DISCUSSION 
This IEM study of 61 patients with subepidermal blistering diseases 
allowed comparison of patients with linear ' gA deposits (11 = 16) 
and patients without such deposits (n = 45). It only revealed a char-
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Figure 5. Positive comrol from the skm of a patient with derm.;amis her~­
tiformis. A: lJiscontllluQUS granular IgA deposits (arrows) in pap,lbry dermis 
(X 9,000, bar: I J1m). B: Ab~lIce of deposi ts in rhe lalll1ll3 lucida (LL): the 
kcratlllOCYlC' plasma membrane (cytoplasmic membrane. em) is clearly visible' 
(X 60.000, bar: 111m). 
acrcristic Illirror image pattern of immunoglobulin deposits at the 
DE] in those with IgA immunoglobulins. and never in those with 
isolated IgG and/or C,. 
Thus rhe c leven padents with a mirror image pattern (paricms 
1- 11) were all parr of rhe group of 16 with IgA deposits. Locali za-
tion of these deposits both in the lamina lucida and below rhe lamina 
densa has already been reported in a few of rhe cases of linear IgA 
dermatosis previously studied by IEM (Refs 7 and 8 in Table IV). but 
A 
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Figure 6. Negative connok rm: cytoplasmiC or plasma membrane. 
(X 60.000. bar. 1 pm). A: Neg:mve ultmhin section of skin from p3tient 7, 
incuhated with an unrelated immunscrum (ann-Jl). B: Negative ultr.nhm 
~c(ion from a healthy puicnt. incubated with antia-immunserum. C: Neg-
ative secnon of skin from patient 2. incubated without Immullserum 
[he specific nature of this finding was never stressed, because until 
now no comparison has been made in :1 series as large as rhe present 
one. This localization below and above the lamina densa was also 
suggested by the mixed pattern previously observed, using direct 
and indirect immunofluorescence. in the base and roof of suction 
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• A 
Figure 7. CllIlical polymorplmlll of IgA linear derm:arosis. A: Vesicles in 
herpetiform grouping on ~houldl'rs (Patient 3). B: urge bullae (Patienr 9). 
C: Buccal involvement (I':nient 9). D: Numerous scars (Patient 10). E: 
Traum:Hllduced lesions of the h:l.nds (I'atient 8). F-G: Localizations in flex-
ural 2feas (PJ[iencs 2 and II). 
F 
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Table Ill. Clinical and Laboratory Findings for the 16 Patients with IgA Deposits 
Paticnts 2 3 4 5 6 
Sex M F F F F M 
Age 57 27 61 40 nd 62 
Morphology 
Vesicles· +< + + + + + 
Herpc:ti(orm grouping" -' + + + + 
Blisterb + + 
Scare ... + + 
Cutaneol15 fragility! 
Distribution 
Extensor area- + + + + + 
Flexural areah + + 
Cutaneous histology 
M icroabcesses' + + nd-
Ncurrophils' + + + nd + 
EoSllIOphilsb + + + nd + 
Circulating anti 
DE) ,ntibody'''' 
Class Ig nd nd nd nd nd nd 
Titre 
Small intestinal 
IllUco.s:a histOlogy 
Epithelial lymphocytes> nd ;-h ;-
Atrophy" nd 
HLA II anngen> nd nd nd nd 
Treatment 
Dapsone + + + + + + 
Gluten-free diet nd nd nd + nd + 
Prednisolone + + 
Chlorambucil + 
Plasma exchange 
• Futures of derm,lIIl1S herpcufonllls. 
h I:eanlres ofbulloUi pemphIgoid. 
~ Features of cICatricIal pemplugOid. 
• Features of epIdermolySIS bullosl acqumta. 
• +: preS('nt. 
j -: ab~enl. 
I nd; not done. 
• /': increased. 
blisters of rwo our of three patients with linear IgA dermatosis [211. 
As far as we know, it has never been reported in other auto-immune 
subepidermal bullous diseases [221. In the presem series of patiems 
with presumed linear IgA dermatosis, the IgA deposits were inde-
pendent of anchoring fibrils or microfibrillar bundles and, in rela-
tion to the features observed for other subepidermal blistering dis-
eases, clearly different from IgA deposits seen in dermatitis 
hcrpetiformis (our positive control). In this disease rhe deposits are 
granular. far away frol11 the lamina densa, and arc nor present in the 
7 
F 
92 
+ 
+ 
+ 
+ 
+ 
nd 
nd 
+ 
nd 
+ 
8 9 10 \I 12 13 14 15 16 
M M M F M M M M M 
32 43 24 58 38 83 58 93 77 
+ + + + + + + + + 
+ + 
+ + + + + + + 
+ + + 
+ + 
+ + + + + + 
+ + + + + + Head 
nd + 
+ + nd + + 
nd + + + + + + 
nd A+G G nd nd nd nd nd nd 
200 200 200 500 500 
nd nd nd nd nd 
nd nd nd nd nd 
nd + nd nd nd nd nd 
+ + + + + + 
nd nd + nd nd nd nd nd nd 
+ + + + + + + + 
+ + + 
lamina lucida. The present IgA deposits were different from the IgG 
deposits seen in epidermolysis bullosa acquisita in which deposits 
arc also below the lamina densa and not present in the lamina lu-
cida[4]' 
Turning to the clinical features and laboratory tests of the 11 
patients in whom IEM revealed a monomorphous mirror image 
pattern. the polymorphism of these tests and features made diag-
nosis extremely difficult, especially when IgG deposics were also 
present. Similar clinical polymorphism impairing diagnosis has al-
Table IV. Jmmunoelccrron Microscopy Studies of 19A Linear Dermatosis: Review of the Literature 
Author Year Number of Cast's LL' sLDb Mixed' Photogr:lphs 
Seah [9J 1972 I I + 
Y,ol" [IOJ 1976 3 2 + 
Peham~rger {tl J 1977 I I + 
D,b<ow,ki [7J 1979 3 I 2 + 
uwley [12J 1980 \I 6 5 
Y'm",kl [8[ 1982 I + 
Kienzle< [13J 1983 I I + 
HaA"enden [141 1983 15 + + 
Meurer [15J 1984 3 2 I + 
R,n"l, [t6J 1985 I I + 
Petersen It 7J 1986 I + 
Taniu [18J 1986 I I 
Poll, [t 9[ 1986 I I 
Bhog,1 [20[ 1987 15 15 + 
• LL: l:unlO:I. lucida. 
"SLD: 5ublamln1o dcnu. 
t: Mixed: LL + StD. 
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ready been reported [2,3). Consequently the monomorphollS mirror 
image observed here by lEM may be a specific diagnostic criterion of 
what has been termed IgA linear dermatosis. 
Of the remaining five patients in tbe group of sixteen with IgA 
deposits (nos. 12-16), which included nonc with a mirror image 
pattern. three (nos. 14 -16), respectively, had bullous pemphigoid, 
epidermolysis bullosa aC1uisita, and cicatricial pemphigoid based on 
lEM and clinical criteria 22-24]. Of the remaining two, patient 12 
(who had both IgA and IgG at the DE]) and patient 13 (who had 
IgA only) exhibi ted the clinical and laboratory features of dermatitis 
herpetiformis with additional features of bullous pemphigoid. IEM 
study eliminated diagnosis of dermatitis herpetiformis but did not 
permit a definite diagnosis. 
None of our patients had IgA lineat deposics localized below the 
lamina densa only, al though this is another site previously reported 
in linear IgA dermatosis (Table IV). Whether this discrepancy is due 
to variations between the IEM techniques used in different laborato-
ries or between the characteristics of populations in different coun-
tries is not known. 
In conclusion, the linear IgA deposits at the DE] shown by immu-
nofluorescence are not sufficient to establish a diagnosis of IgA 
linear dermatosis. In our view, the characteristic mirror image pat-
tern of IgA linear deposits shown here by IEM in 11 patiellts pro-
vides the nrst specific diagnostic critcrion of what is known as linear 
IgA dermatosis. 
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